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Program Mission and Goals 
 
 
The mission of the discipline is to create and apply statistical methods for collecting, storing, 
exploring, analyzing, processing and communicating qualitative/quantitative information and to 
disseminate this knowledge through teaching, scholarly activity, collaboration and outreach. 
Statistics is the science and art of enhancing knowledge in the face of uncertainty. In our 
information age, statistics and data science are central to solving problems in the environment, 
medicine, law, industry, technology, finance, business, public policy, computing, and science in 
general. The need for statistics applies to almost every area of our lives. The statistics program 
provides an operational knowledge of the theory and methods of statistics and the application of 
statistical methods in a liberal arts environment. It seeks to enhance students' critical thinking in 
making judgments based on data and provides students with the basic knowledge and skills to 
make contributions to modern society. Students learn to communicate and collaborate 
effectively with people in other fields and understand the substance of these fields. The 
curriculum prepares students to enter graduate school or pursue careers in statistics and data 
science.. 
 
 
 
Student Learning Objectives: 
 
The Statistics discipline learning objectives are denoted with labels of the form (LO1, LO2, etc). 
We have the following student learning objectives: 
1. Students will gain the ability to make contributions to society through knowledge of 
statistical theory and statistics applied to other disciplines. (LO1) 
2. Students will sharpen their ability to extract useful information from data. (LO2) 
3. The statistics curriculum will enhance students’ understanding of the mathematical 
foundations of statistical theory and methods. (LO3) 
4. The curriculum will prepare students to enter graduate school, and pursue careers in 
applied statistics. (LO4) 
5. Students will be able to communicate statistical ideas and results effectively using 
presentation skills and visualizations. (LO5) 
 
 
Student Expected Outcomes: 
 
1. Model and solve real-world problems by  analyzing them statistically, and determine an 
appropriate approach towards its solution. (Connected to LO1) (EO1) 
2. Write, read and construct proofs of key statistical results. (Connected to LO1) (EO2) 
3. Create estimated models, data displays, and new datasets to address problems using 
computing tools. (Connected to LO2) (EO3) 
4. Demonstrate basic knowledge of calculus, analysis, linear algebra, probability, and 
describe their importance to statistics. (Connected to LO3) (EO4) 
5. Demonstrate students have background to be employed or gain admission to graduate 
school. (Connected to LO4) (EO5) 
6. Meet the requirements for employment in professions such as actuarial science and data 
science. (Connected to LO4) (EO6) 
7. Describe and explain a theorem,  statistical model, and results of a statistical analysis to 
a non-specialist audience.(Connected to LO5) (EO7) 
 
 
Assessment Methods and Tools: 
 
1. Capstone experience assessment (Stat 3901 and Stat 4901)    (This is Tool 1).  This 
method is connected to expected outcomes (1,3,7) 
2. Survey of graduates (Tool 2).  Connected to expected outcomes (5 and 6). 
3. Electronic inventory of student work (sen seminar work).  This is connected to expected 
outcomes 1,2,3, and 7. 
4. Statistics Program Exit Survey.  Connected to expected outcomes 5,6. 
5. Graduate Follow-Up means our discipline’s continuous contact with our current students 
and recent graduate experiences through word of mouth and informal contacts. Is 
connected to expected outcomes (5 and 6) 
6. Pre and Post Tests for key courses, instructional experiments, instructional observational 
studies.  Connected to expected outcomes 1,3, 7 
7. Specially selected assessment questions for key concepts.  Connected to expected 
outcomes 1,2,3,4.  
 
Suggested assessment methods and tools will be implemented on an annual and every other 
year. The survey of graduates will be conducted each year. This survey will be developed, 
modified, and analyzed in one year, starting academic year 2016-17 and a new one will be 
implemented in the following year. The survey will done electronically and the findings will be 
shared with the graduates. Since the capstone experience package has been newly created 
and will be implemented for the first time in academic year 2017-18, its annual assessment will 
start in Spring 2017. Pre and post tests in Stat 3901 and 4901, self assessment, peer 
assessment, faculty assessment, and presentation assessment will be the essential parts. 
Surveys, interviews, and focus groups will be used. The statistics discipline will collect and 
analyze the electronic inventory of the student work annually. This inventory consists of senior 
seminar proposals, final reports, presentations, codings and data for the reproducibility of the 
findings. The inventory will be extended to the student work in the Stat 3901 and other 
publications resulting from undergraduate research done at UMM and/or outside UMM through 
internships and summer programs. The statistics exit survey is given at the end of the spring 
semester annually and graduate follow-up information is collected continuously through 
discipline electronic and personal networking tools. Specially selected assessment questions 
will be constructed during the Summer starting 2017. The courses that will be included are 
Probability and Stochastic Processes, Mathematical Statistics and Data Analysis. These 
questions will be developed not by the instructor but the all of the statistics faculty. Instructional 
experiments to enhance student learning while integrating new concepts in the field and new 
pedagogical approaches is essential. Every other year one such experiment will be designed, 
implemented, and analyzed in the subject selected. The first of this experiments done in 
Introduction to Statistics. The next one will be Statistical Methods/Bayesian Analysis followed by 
Mathematical Statistics. Pre and post tests for the courses is used for most of the courses and 
will be a required component for all of the statistics courses starting Fall 2017.  
 
Implementation Findings and Observations 
 
1.  The Statistics Discipline observed that our students should have better skills 
communicating statistical results and findings. This was observed from Tool 1.  A 
minority, but still too many, of our senior seminars did not meet our expectations for 
learning outcome (EO7).  
2. We have observed that our graduates are entering fields that emphasize data skills with 
special skills needed for big data.  This was observed from assessment tools 4 and 5, 
and are connected to expected outcomes EO5 and EO6. 
3. Examination of our capstone experience led us to conclude many of our expected 
outcomes could not reasonably be assessed. 
4. Observing problems with a few of our courses, STAT 2601 in particular, and how they fit 
into our curriculum. 
5. In discussions with our graduates and graduate programs around the country, we 
believe that the knowledge of data science that our program produces may be 
insufficient for many new applications of statistics.  This suggests an additional review of 
our curriculum should be conducted with special emphasis given to whether an 
additional data science course should be developed. 
 
Results and Actions Taken 
 
1. We created a new package of courses STAT 3901 and STAT 4901 (Statistical 
Communication and Senior Seminar).   We noticed our curriculum did not give sufficient 
attention to the tools and skills needed to be effective communicators of statistical 
information.  This also included lacking the ability to be an effective member of a 
collaborative research team.  To address this deficiency, we created a foundational 
communication course.   This action was taken because of Assessment Finding 1.  The 
course description for STAT 3901 Statistical Communication is:  Finding and utilizing 
sources of statistical information including data. Techniques for searching statistical 
literature, as well as reading and interpreting these sources. Principles of technical 
writing and communication in statistics. Writing, editing, and revising an extensive review 
paper on a statistical topic. Collaboration and statistical consulting skills needed for 
clients and project teams, explaining analyses, and writing reports understandable to 
non-statisticians. Attendance at senior seminar presentations is required.   See 
appendices 1 and 2. 
2. We created a new course, Data Science (STAT/CSCI 2701) and this course was 
integrated with the existing curriculum. This action was taken from Assessment Findings 
2 and 4.  See appendix 3. 
3. We promoted creation of a new faculty position shared between Statistics and Computer 
Science. This is in response to Assessment Findings 2 and 4. See appendices 1 and 3. 
4. Learning objectives and expected outcomes have been modified and re-written in more 
measureable terms. This change is in response to Assessment Finding 3. 
5. The Statistics Discipline is in the process of transitioning our STAT 2601 Statistical 
Methods course, to an introductory statistics course emphasizing Bayesian methods. 
This is in response to Assessment Finding 4. See appendices 4 and 5. 
 
 
Appendices 
1. Exit survey of seniors from senior seminar moodle site. 
2. Senior seminar evaluation form. 
3. Recent graduates list. 
4. STAT 1601 Post vs Pre Test Performance  (Fall 2016) 
5. STAT 1601 Instruction Experiment (New vs Old Instruction Formats) 
